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(57) Abstract 

A device which can generate an accurate and stable 
potential. A D/A converter using binary-weighted (2n) capacitors 
is constituted by shifting the actual capacitance ratio from 2n. 
When the D/A converter is used, the capacitance ratio among a 
plurality of weighted capacitances (C1-C6) fluctuates and, even 
when the fluctuation becomes the worst, the value of the j-th 
capacitance is ensured to be larger than the sum of the values of 
all capacitances from the first one to the (HHh one and, 
therefore, the "output inversion" of the D/A converter can be 
prevented surely. In addition, no such additional circuit as the 
correction circuit, etc., is required and the D/A converter can be 
manufactured easily at a low cost 
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TfftD. H24tt, ««WTttlBdti« T F T A J: MO Sgl*ttio MJ: 
5tt, ^«l«Tffl!ffl*ftiTFT*J:ifMOS«ftfettaoaS*J:tft«tSfc 

«>»4©*iii^«K:«aD/A*«ia»*wriaif*!). H2 7tt, Kmnom 
*«©*5*jg»»fc:*ftD/A*«ia»*w-ria-e*«), Mast** *#gs;3<D 

»6*tt^«<z««D/A*«E»ft*riaTf*»). EI3 6<i, B3 5CvtD 
/A*»igB*afflLfc*»«^««©tttt*a*/j<-i-|!HTf*t), ^3 7(i, * 

**JB«fc:«SD/A*»EIH|*^riaT*»), 04 2 2 Btt, 

H4 3B«, **ma>mi 2nm&mtz**mmn*nma>mm*&**Tta-c 
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6 BBItt^U^i'-2;t:flt-5ffl9l8©«ffiSj<bft^-ria-C*»), 114 6 can* 
T-'J 7 + — V'/j&<D$bm<D-~D>Z$$lW-t&tz!!!><DmX'$> 1*14 7 A#tf[5|4 7 

Zni-rmT'&i-), 1*14 9 A2kXfm4 9 B fcJU *$60J3<Z)<t s?«ft r 'J * - ^*i£(£> 

t-$>k>. isi5 5ii, 5 4<DmBb&±v7'>) T-^-vfn'i-i-* z>m-a>(D§hftm* 

Steffi? #5t) $7fN-T|WlT-*> K) . I5fl 5 8 ii . El 5 4 & <fc tfHI 5 6 <D X -f >v 
I*1T-£><K H16 0«. |*|5 60^^^^^^(3^j(t^S!|c^ib^iC3&:?>^(zr>; 

c^«£<a^i£>T<TI*)T<fc *K 1516 3 tt, tiM\Km®T-7£&U5imfi>-Dm^&fr 
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froryft-yffiVpca, Vp c b£fflJWfl9£Kte**3A-j!C*«/n) © 

h v v * * t^t o % z m. m l tc m s, m m is w <o 3? m m m m z ^ -r i?i t- #> 0 , 1*1 

6 912, **lW<7)f«fflBi,rx^{«omjS$gttlWrs/itf)(Z)fcaT* »5 , 1*17 012, * 

©-MriHifelT*!}* 0<I7 2I2, fftft*O«9ttftFmCBft-r«fcti>0>, «[« 
l5l«ft*©«RftW%SiW-r*fe»©|«lT-*»), HI7 3I2, K17 2iC;fcJ*£, -tf > r 

^*fl)D/AM0D/A3>n--{;^--|?)§^ti T .^^ 1*17 6 A& 

^Ed7 6 Bt2, fi^ry^^-^^^^^^H^ rsfe4!)0 ,s,^^ So 

&hjj £ -mm t & tz &><d®. ik <DBm 
( ® m # m fs jt <d d / a £ m §§ en « m ^ m ) 

Bl 1 4 A(C^T<fc 2 0£D'^M 2 0 0 0, "2 1 0 0 So 2 0 0 

c^g^ltffi («teVXffiijC0*^f) QA*«fcirS»2 1 OOcO^am^ («<]iVC{»J<7> 
«») QB<2, la 1 4 AO£{H£IB*B©i:;fcrK QA=CA(VX-V0) , QB=C 
B (VC-VCOM) ;:t-, CAI2SM 2 0 0 0 fD'^a^T?* 0 % CBI2SS 

2 1 0 OcD'&Mfift'T'fc&o 

#<C, SI 4 B (Z ^ -T «t -5 £, §12 0 0 0 £ 2 1 0 0 i^iifSii, VCi; 
VX<D*/Jtizj&i;fc«« (VC<VX<Ofc*J4*»lS, VC> VX<D t # I R) 

ctf>£3\ ^g2 o o o©ig««^ (^tiLvmommmffi) qa' *«ttj f stt2 

10 04>*«*ffi («ttV(W<7>#f««^) Q B • 12, 1 4 BflDfcfflUcSeW©*: 
*>»}, QA' =CA (V-VO) , QB' = CB (V-VCOM) 
*&«ffi*tt£fbLfcl>fctf>, QA + QB= QA' + QB' WitSo coMffij: 
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0, H J ,±>m£EV Zt, V= (CAVX+CBVC) / (CA+CB) fc&5 c z 

^M2 0 0 0©§Si r C Aj #AJjrj;*^fij^i:j:,t*fttnii, 

^P-EMTIi, ^12 0 0 0 * r^^^ gj i; v %v>. 10 0* r$S€i® 

S j i:t>% 

*LT, VC<VX(c§5^^tiTl>Si;#«, r is * )\, AfjtomtiQlz L£ #oT 
£«1&«fcJ8All-f Sfc€>K, AH',A/tttt.(i. SI 1 5 CD (T) t>f>tJ; o (z, A£ 
0<Z>iflflDfcflH^;Ofit#JfiAr*#ttfc&!) % VC> VX<D £ £ Ml 5<D (-f ) 
tc 7j< -T J: ^ (z , A ±» teOigaD &z ft- ^ ili ^jgtfM^ r -2> *m i: & 5 o 

( d / a tc m §s (z *j * a j , >o ^ 5* «c m ) 

£-3(3. r^^;i,A^*s r 3 1 j r 3 2 j ^ £ L tzft . UJAf 

© at & te#fg£-r&Ji rti 

m l 7 Alt. 2m&m.**^is* (^MD C10~C15$fflhf;D/A 
*«J^©«*«fiR*/j'«-riSlT*)So 18 »K rcSj (i&-£r??M£ /7< U r s 

W 1 ~ S W 6 j It 6 ts »y h <7>7=-- * ;i/A^j©§t 7h©rij t TOj c *f/fc u 

^mnmC 1 0~C 1 5<OJt<0«<©»3H6tt*iV5'i'u , r 2j , r 4j , 

r 8j, ri6j, r 32j t*^, '^PStzti. il8© rnp« tej tc*-f £ 
•513, ^Mfitii. WO^I^o^KUi^^fctS, 

mi 8tli, l£MOf!J£r£ ro. lj % o^, «e>o ^©igA*i*^itfifio 
1 0%hL, fro. C10-C15 t30(^T<i, ^Mf^^lfA-r S/J(nJ ( if. ( + ) 
2FI&J) t3 1 0 %<Dmm&'±CT&*). &WlC 1 5C-30Tlt ??aM^« 

'p-TZ/ifa (-) TSrirti) (3 l 0%^^f : i:tt^i:fetLti^o ut 

#ot, &m^&c i o-c i 5cDit<Dmv>m%m&^ ri, ij , r2. 2j, 

r 4 . 4 j , r 8 .8j, r i 7 . 6 j , r 2 8. 8j i:^oTU5, 

fy^l^A^Ht r 31j €rA*Lfc»^ HI 1 7A©<t^l;^^ 
7f SW1-SW5^^>, S W 6 OJ**? i^Ql-Q5^i (El 
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*M*yt^Lft», t^^^lt r 32j $A^t5i:, 
il7B,C/Tt ^ ( - ^^SW1.SW5#*7, ^^SWSOfttf 

HI 7AC«it»«t«ll (Ql+Q2 + Q3 + Q4+Q5) ( tn »\ 7 

^^^^^ *ffi#-*<B»*fctt* 
Mn, "Ml 8 (j) |- 

W5 + tM-^ mi ^ ^tn^T^e.h (i) cc*t*r* 

Hi 8<D»fc, ftftStfcC 1 5©* % li^^^ W , otL ^ f .^ 
ft»*itCl 1-C14^H (=34. 1) J;^ *«i M ci 5© 
gSffi(=28 - 8) h St) , r WWfej ^^ )( 
AfcH r 3 2 j t^U, qui 6©^&lte^M t5cf: , :ftSo 

(SB 1 £JKff2ffi) 

(a) -&nm<DJtm<D$iWL 

*>*t".y h (j) iHTffiK* h (i) ©t^Tto^TH-*n 
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<D&m&<D\Z ?0t'^ (j) (ZO^TOD^, i^<3DA(q]tZ^Mffi 

ffilt<D rffcJHfcj *«|o*»e. CI :C2:C3:C4:C5:C6 = 1 :2 : 
4:8. 56:19. 02:42. 2 7 i: tXh§C 

IH^i*-?*^* CStelM;£r??MT'£>So 

W2 ItMzmRLtzm 1 8 tz^-r-5l3T'fcSo Kl 2 cDTffilltz. 
iZA»A»*D/Ajft:»8Sf 2 OCO^T, ifcSt^h (j) i:^t5^t^y^<Z) 
3?«ffifc, ^Ot'v h «fc b FYi£*75 t >y h (i) C^it5t^t©^t^ , ->f© 

<W€»*»«c J; -5 lc, ^^SteO^^-ett, A^fiS# f 3 i_, r 32j K&ftL 
■T*. El 1 8lzW6ftJt r^^^co^ tej tt^^jfe^ 0 LfctfoT. I^3tz^ 

-rioic D/A*«i{»tc*it* Tm->j©iS!tej £6<z, ^'ji^cD 

(b) g&at^& 

• BATS «CWT© (1) ^O^f^^RfcSr-r-Sct -5iZ N ^MM^^t LTU < o 
Co j-dCj>I(i<j) (Coi+dCi) (for all j) • • • ( l ) 

C i : iii^ti'^I 

coi : i &me>&m&m<Dmtm 

d C i : i#n<&*«|#Mie!>tfe>og 
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C j : j ftBO&m&B. 

Co j : j ftE<z>&m®m<Dmim 

dCj : j ^ycD^|$^facD«^-D^ 
2(i<j) : j <t t) /J^^-T^T© i izo^TO^m 
for all j : t^TOjCo^T^itl, 

ttfi^SAtt, r dCij wfytfijs: ( + ) T * ftft:Jtfu r dC 
jj ©ft^tfft (-) UoT^^tii, 

i ( j - i ) •B«mTfl)«c«i( 0 ^j; !Jl6n , < ft x 

tt»U£ti»ji:*n*. »JEia»*«>*»« t ia»«^ A it- ft4fc p^ J6:<% fi 

a*A) AmoaKTttf ©rftitu, # », ^sitii 

r«co*. *r, r« M$ft0tt3ftt (Ci) ^at^as^H^j (d 
ci) j s (^.^100). eo* (dci) * 
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L (7x^7120) , fro 12 C o j *£m?2> (7f>y7 1 

3 0) „ CCD^MtCP^tTtt, ^^^M^iW*)J-r^feA6. ±&<D ( 1 ) jS^jdtfc 
-TWl'^(DC o j £jg#?-r 5£>fr*gg; L^o 

2 OtZfc^T, ( 1 ) ittffig&Lfclil^ jfrMSB (B±{3£* 
M fr£5fr£¥iJ£L (7r^l 4 0) . *-57f«cW-il«, j^ffifc-O^'J 
h U (^t->71 5 0) , WTI^«tC, f^TCD j CohT, 7f^71 2 
0,1 3 0, 1 4 0 ^^t>S-To 
(Sg2H«6ff2$g) 

SSl©^tt©JKJB-C-l4 % r D/A£&g§©£tJ;b<Di£tej ftKjfT * C & ffift 

^oio^H^i, !9:It©Sifl««SfnL, i5C^ti^c, <5£i»JE#£b 
T*»* *©&$cSJE (AV) frL£l,>fii (Vth) JUTfc£tfJ:t^LTa&a+-r 

-Ct-tts ^IgL&hltl^SJp^iAU, itteSJE (AV) fr\ 8USU£ 

13 1 lZ7jk£tlZ>nmftmXxZ<DD/A&m&<D&tl ( V) fcfc % SfclC, SI 4 A, 
mi 4B4fflU-C, D/A£&§§OJglJ£<afflTi&flJ§Lfc«fc-5£s 



(V 



c-Cs+Vo (Co j-dc j) } (Vc-Cs+Vo(I (i <n(Coi+dCi))) 
{Cs+ (Co j-dcj) } ~ {Cs+I 0 <„ (Coi+dCi) } 



>-Vth (for all j) 
••• (2) 
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c s : &fcftm<D&i&m 

Coi : i #tla>^m^aoigrttM 

dCi : itnotijigfi^a^os 

co j : js w c7> % m & Wi co m fit fa 

d C j : j « R O Jft<0 fcf 6 o # 

£*JHT, A#*fm'<c£ Dag38T#«:^MII^g^fi (Sag US 

2(i<j) : j «fc O'J^^t^t^) i iC-^UT<73^fn 
for all j : f^T^ j Co^t^itS 
^•UT, rt'Sah^Wfii: LTfc*. BI6K^T, &*5r <y ^"2 0 0 ~ 2 5 0 ? 

o^T^-r So 

(a) ^^ll^^^coa^ 

«g£**tSEilli, 0!l;Ui, ^ 1 1 lZ7fsT£olz\ >\y>?=,4 y i o 0 0 , «>t 
« 1 2 0 6, TFTSil 3 0 0t, « A 1 4 0 0 t ft til ft « (^-7, A 
*mm 1 5 0 0 i, (g^^l 6 0 0 t*6fti. **Jka*$S-CI2, TFT^ 
m 1 3 0 0 h^SBS&HJfS 13 10 *ff^UTi^ 0 

TFTAttti 3 0 0 hfctt. H12C*ti^, «IiWl-Wnt, ft* 
®D 1-Dni:, li^oPco TFTi:, £SltKlblI]» 1 3 2 0 CFt^ltVMlBl 
SSI 3 3 0TOnt^ o L T x 0 1 3«Z*-r cfc^tc, mai 4 0 0l±, 
TFTft«l 3 0 0 fcttAJMEl 5 0 0 t©il:»A*ftt^*. 

^1520, i 5 2 2ttffiiqijji-eaSo 

(b) tt3tteib(yIfl»<04IFjft 
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mi OD&m) c**n«j:^c, fe^«aK»isiw 1 3 3 y7H^ 

* 1 3 0 0 £:, ?'vf 4 0 0fc, 7«yf 5 0 0 i:, 't'- b [h]S8 6 0 0 £: , D/A 
*»|ullft7 0 0 t&HffiTZo 

y7M/y^^ 3 0 0lt «E&W«^;U8 0 0 iZ&tthT — *1& (D 1 H) CD 4: 
ftt=*5Mr««tt(7>US;^^ (3 10, 3 11) fcfcfc, 6t7 kox*tj;* 
;i/di^D 1 6 >yf5feft©Ht>ru >?Vt;i/* (SP1, SP 

2t£) *lH*tS. Z<DV>zrt) (S P 1 , SP2f) li, =, y ^ 4 

OOlz^jltS, i&ft*D-y* (CLlf) t&s, 

**nfc-wiBtftiai»A ste* □ «.y * (n c l 1 ) ^^ggr^fetf) 

OY>^-^2 4t**t4. -WfittiaBAltt, 3 000^2 1, 2 

2 , 2 3 a»e> 

S&Bl~B6i:. telc^D-;/^ (nCL2) SWSfcft©^ 28h 
**TT So — B$83fft|n]gftB 1 tt % 3^0M-^ 2 5 ) 2 6, 2 7fr6*4« 
5 0 OCIi, ^oB iO^-yf-^^^ (LP) T^A^j^n-So 
V-H5|B6 0 0l42AAt>l*y-h 3 0-3 5*ftfti), MCli, 

«s&/^u^ (CP) *s±tjfitz A^^nso 

tftiedtir £ !>« D/A^aisR^tzjKHbfcWft^MiEjbJfiii:^^, afes^tt^ 

n!M0Sh7><;x^ (Ml, M2) 4>^57^yf E lli, £ft£tt C 
1 £ 'J -fe >;> h i>-D 0 ^(D-xy -? J± x ij-b-yh fg^- (RS) (C ct »3 

*iJ9P^nSo &*5. * Y E ? -E 6 *Ktt©frilft*t5. T^D^*-i' 

pMOSh7>y^^Pl, nMOS F7>i/'7^M3, -f >«-^4 Ot*<b 
7tD^^^-vf F2-F 6 *>m$lO>mi&.*l4?Z> 0 

* fc, nM0Sh7>j;7^M4*J:tl c M5fr6&57>fyf 50tt, «d8 
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«CS*U**hT*«IBt**, .J*»h M (RS ) tJi!,*>/^**ift 
D/AtM7 0 0 C*tti» Mtt vo, VC. VCOMtt****, H8 
A**ttB18B^t«W«c»*. ^8A0^ W{: ^^ vc> 

vo-e*e>, ioz, hi 5® <-n ®^^H^^ D/A ^^ 

y -f ^- $ .y * u > y £ ^ r e 

M8B*>«», VC<V0«!>, Hi 50 (t) ©J; * ft****-** 
»*®D/A******. r RBlj , rR B2j tt% d/a mou^^ 

( c ) ffi^tMB4b|g]Jft0>j(rft: 

OIC^SItM^JM (Th) fct, i«mn (Ts) . r*>*>*a,H 
(Tb) t^?,^5o 

i» « t o - 1 i © h c , ^r^-^aooHfflAm^ryi,^ 

^SPl-SPnCiD lf5r»©H«5 ? -*<H9y^4 0 0l:l{(f)M^ o 
com, hfl9RStt r Hj "**SU3J:iH8ft*» tt y 

rU D ^S»it 3C 7 .y WnPtf r Hj fcft oTi 7.y^ 4 ooi: 

Mi. *>tltz m&T — trifi^, «j + 5 o Cx^^tl^, 
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(d) ®&£T F T<DU&7£HzZ 
D/A^m^flt/jJc-rST F T, iij^sgtfCD T F T&<£t/ t D/A^J&#g£#SEft'!" 

At^^ifiSt^TFT, li^^cTDTFT^^VD/A^^gf^M^-rS^ftl 

o ^ n £ jt-iico x&t & 0 

D/A£&§SO*?j&??«: (CS) it. «tel^3D/A£&3grt{z^f)&tf 

£i\ |S| 1 9 iZ7ji-r^ -5CCM4 0 0 0itM.y7 r«4 1 0 0 £afttt\ ^<£> 
M-v ^ rJl 4 10 0 ±(CT^;i/7 r M 3 >f?4 2 0 0 ZB&i- &o 

^fcSli^ 'J o >m 4 2 2 0 £ff2£t!c-r£o 

-f 9 > K 4 2 3 0 , 4240, 4 2 5 0 T -f -5 > H flit 4 2 3 

o, 4240 a. mos h ^> > i; x * ommmw (v-*, kuo) 

-So 

123 2 2 tz^fct -5 (C, T7^14 3 0 0 ^ibtL, ?^7>FM4 2 

5 0©^i:'j> (P) -r ^- >£i;*> f&igtfut-f 

}*(C, 0 2 3C>jitJ;7l:, f— hi^M4 4 0 0 £ Jfcefc L > *<D?-bmm 
f&lilz TaN14 5 0 0, 4510, 4520 ^Mt5o TaNJg4 500, 
4 5 1 OliMOS b^>VX*<D?-b tteZMT'Zb*), TaN14 5 2 0lii 
flSSMOffe^fScS/iT-^So V* >?m 4 6 0 0 ^JfcfiJcL. y-Ma 

Nig 4 5 0 0 £ ? £ IT, t;i/77?>f>-C , J> (P) $ ;* >0*>ii^ 
nSCV-714 2 3 1, K >*4 2 3 2 fcJBflfcr*. 

#U3, ^12 4 (C^*r«t a 13, vx^§4 7 0 0 a, 4 7 0 0 b L* 7 — 
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HaNf4510|7^i:Lt. H7?70^d> ( B ) £Y*>JT 

M2 5Cwti^C, ffH«il4 8 0 0t)6«U *0>flH««iMt 
lC3>4r^h*-^*» rt Lfc«, ITO*Alfr6ftit«K4 9 0 0 > 4 9 
1 0, 4 9 2 0, 4 9 3 0 ft*, IB 2 5 Tttfi^Stift Ta 

NJ14 5 0 0, 4 5 1 0, 4 5 2 0^ftlJ/i; 3 >i4 2 5 0t*3>*n 

TFTi'J;t)fM0Sgf.l«t5 t 

fEl^En^FNFnh, t^lCl-C6i:, W*»©TFT (M10 
0, M 2 0 0 ) tSJtj|©rD-b7(:j:f,s atS(Sc 

*LT. t«®**«)»aiT?Jt^*: 4 k^ftx**nfcD/A*»»*ffii,*z 

fi £ fit T- ft s 0 

(ft4XM») 

H2 7C, *4©*«S!B«=«S»Mw«Plfflfl!>BibjD|Bft^r. 153 
2 8CMMft9ttK®0fftt«flDft*'»-. BB2 8C*TJ:-5C, :ojt|jt$« 
■ tt. T**^rv V U^a©*|;tU5 0 4 0 ^t5 o tt«/l**5 0 

4 Ott, ®^m®5 0 4 l^<B«ti^ttf&£Siij8prs?**h?>*;:** 5 0 4 2 
m5TFTift5 0 4 3 i: i »M«5 0 4 4 tttS*5-7^MSfi 

5 0 4 5 fcOROCttA 5 0 4 6 tf»A*n T ft*. * ttA't** 5 0 4 0 
cDflEj®i(3^7fe*g 5 0 4 7. 5 0 4 8 #JR»>ftl*6*u 5 0 4 8 Ctt 
/t**** h 5 0 4 9#*0ff(t6nt^i. MBB 5 0 5 014, T F 
T«*R5 0 4 3 CM*nthS 0 

BBI1DB5 0 5 Ott, ®2 7lZ*TmiZ, **WC«*D/AtmgB5 1 
0 OfcStr. D/AftftBBS 1 0 Ott, 6t-; htom * )vm**T+n 7* 
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'J i/ ') Z3 > A» <o J5Jc 5 o 

1*12 7£*H>T, 6 ^©r^^^lSiS 0 1 0 ;h,^ftK (i, TiS*)im?} 
Dll~D16#A;0£ft&o 7-"^^;ufg^Dli-D16tt, ^D'V^CL lJSi^l; 
^Q^nCLlClStT? ^^I5|*»All-A16t:««r*n4o ^ >v ^[ylift A 11 
— A16&. M7 4 lZ,i\-tt>(D tmCT-$>2>o 

5 0 2 K 5 0 2 2. -**f L, Ztl^tift^ <? u v ? C L 1 t LT > 

^'-#5 0 1 2CJ;TCJxteL, £Z4£^ D^nCLl ti& 0 

*U^**502K 5 0 2 2. •••(B-fcti-eih.fcifcfjfc L T 7 y ^HSS A 11- A 
6ftTl'5, * *^Mi»All~A16fcm^**«*$£ft3i:, S:Ttf>fs^ 
{i-^f(3^®<7)7 •y^le]KiBll~B16(c^^n5o *<Dtctblz s ?ny?CL2 
SlFSfe 1 ? D ^nCL2*7 •v^ L In]ii ! fiBll~B16(CA^^n2>o 

A7y£*i3o 7'yf^;MLP©^u^;Hi, -f >m — -5? 5 0 1 4(:<t'jtM 
$c L , D -y * n C L 2 $ ft 3 „ 

f^lSOv «y ^0SSBll~B16(C{S%^^^ti^i:, C^S^t«E^t D/At 
&©M*I#fir*3ft5o C(7)5a^r|7( Cx ftl/j;7* 5 0 2 l, 5 0 2 2, -<7>^ft 

?ni:^rt;tS7 <v ?-[e]s&aii~ai6(c, &<zxi^£jiR&A>'j-r3 c ^#t- * s 0 

^ ^^(ElSSBll-'B 16(3:, ^ y 5=- [5JKI A 11- A 16 £ mmx~$> 2> (DX-ffi. L 

7 «v^Iu]gSBll-B16tz(S^$n^M^tt, D/A£&H]B&5 1 0 OCA^J^ 
ft£o D/A^«IIeJ¥S5 10 011 ^m^ftSPS 1 0 1 £^tr 0 £&'&ag|5 5 1 
Olli, ^«y^Iiai»Bll~B16lw«*#3ftfcMfc*&i;T. g^fts^^g* 

H2 6I3\ D/A^'^lHlWi 5 1 0 0<DmM*7j\?mT-$>Z> o D/A£8l[n]SS5 

i o oii. ^m^MCxii ~cxi6 ^ft^n^m^ft am^tf^:/ * 

;i/{S^Dll-D16{crtibT^tD-5C fc-C, mtl,7tD ^ilfllVout *HJ2rfiii 
^5 1 0 2©itl*« ; f 5 1 0 2a^f,®tl3i}-B-SJ:oiz^-pT^-2 > o ^&£?§:C 
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xll -Cxl6 tt, H2 7*z.5%r**#M5 1 0 l©tB8tftt. 

i i s^-otfta^ans i i9^rac^^ T ^ o 5 
110-511 sfcttvxii -vxie »a««rfitt5 i i 9 

*i*tiC=tt, Vxll -Vxl6 CD-o^Vco. ^«ttia,T, ****** 

5 o 

" U ***«Cxll -Cxl6 5 H0-5115ttt 7 

^n^-f »^T.ll -Tal6 «««M=W***i W *. ft 

©TtD^Y^Tbll -Tbl6 *«*S*Cxll -Cxl6 « 

&*>\ ^^^MCxll ~Cxl6 <7)'&fiM(i N 

Cxll =Cxl2 =Cxl3 =Cxl4 = Cxl5 =Cxl6 
t ^ t ^° Vxl * ~Vxl6 OSfefct. Vcom $S*i:LT, 

Vxll : Vxl2 : Vxl3 : Vxl4 : Vxl5 : Vxl6 =1:2:4:8:16:32 

T*-p**-f . y ^Tall -Tal6 tt. ^ * ^bgjg b 11- B16C«**n^ 9 
fcft»/<**Ett5 1 1 6tA/,*iifcM^^xPfc© M « C j i , T1 i w 
*n* 0 A*«|t=tt. A.NDy-h5 120-5 12 5^0|flAtj ;oT , T 
^o^-r y^Tall -Tal6 te(H»$ns, 

T*D«r*-f **Tbll -Tbl6 tt% ***H»Bll-B16fc«»*ft fcM 

Aot«»**i«. »*flej«= tt , 5 130-5135CJ:o t 

^0»Bll-B16t«»*nfc»«SfcL. AND f> 5 140—5145 
4»6®a*C^T, ^n*** **. T bll -Tbl6 tt«H|#n*. 

m*e«s 1 0 2t»atffliEi5 1 1 9 1 *»««c!i#«i* 

ftTHS. A*£«5 1 0 2 ££&S*iBSii5 1 1 8 OMfctt, t^-d 
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*&#nT^So -rj-a 7X4 >yf Ts Vcom t Vxst (DMitLSl 

5 1 o o ^ffltS'aM^^Bcaffl Lfct stz, / w 7 x ttjf. ^ np»nr s ^ £ #t 

St^S* CsUi, T^-d ^*-f y^Tcll -~Tcl6 £^LTs ^Ift^SCxll 

~cxi6 <d? ti^etit i&mzmkgnz o t±u vzm -y^Tcii -Tci6 

^^^'^^fiE^5 1 1 7 lzA^£ft£*££V^l/;* C P£ .fcoTfrlffil^ftSo 
Blj'lfetUT, ^ ^[nJgftB 11~B 16tz, ^ y * >vm *JD 11~ D 16<7)fg^#f£M 

-7* 1- >y^Tall ~Tal6 XteTbll ~Tbl6 (Dl^-ftlfr-JstPrt >C!i:5o « 
ftcffjtzfci, ^**;uM* r JDll'~m6<7)fit^# r h j (7>i:^(z(i. 7to^^-fy 
^Tall -Tal6 #;*>(Z&S 0 ^LT, >&&miRMU5 1 1 0-5 1 1 5 <D?d 
tfzVxll ~Vxl6 ttifi^tefii:^ 5 1 1 9 <7)',g{*Vcoin ^om(4Mtz J: oT. 

^f^^MCxii ~cxi6 cf/nitf^i^n^o ?n?ti<Dmffi £ q i iitst, 

Qi = Cxi (Vxi- Vcom) ( 2 • 1 ) 

i = 11 , 12, 13, 14, 15, 16 T*£>£<> 
<fcSi^fcfc, ^:x#;Wli^-Dll-~D16<E>M*f # r Lj <D£tlz& s t^d^*^ 
<y^-Tbll ~Tbl6 #:*>l;:fcSo Z(D£Z, £.m<&MCxU ~Cxl6 li, j3iH& 

Qi= 0 ( 2 • 2 ) 

T-&£o (2 • 1) XL (2 • 2) i<:i:^^j%L-C. 

SQi =ZCxi (Di (Vxi-Vcom) ) (2-3) 
£UZo Dili, ^^^nfg^Dll-Die^SM ^U^fVizMS^LX r Hj 

u^;k£>£££ r lj i: L, i"Lj u^;nz>i;££ r 0j £: L £ So 
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*Jfc«*fi!ll5 1 1 8©«ffiVxsfc-ftait(ftffi*5 1 1 9©tffiVcM tOMit 
. &lz±^-c. »«&MCslC«fifi<*M$iiS e C<D£:£<Diit£r£Qs ^t^^ 
Qs = Csl ( Vxs- Vcom) ( 2 • 4 ) 

«J|^7fi!|5 1 i ecA^^nsf^tf r Lj £fc oT% 7tD y 
*-f**Tall ~Tal6 . Tbll -TM6 . Ts ^7^^ D m » x > 

cl6 i«t>l:&4. 

f ^ t5t ^ ****Cxll ~Cxl6 ©*ft*ftfc**MCslfc#**j»fc 

£ns 0 :©^c, «a&«Czii ~cxi6 t=***n**fif©«!ttftZQi' 

2Qi' =2 Cxi (Vout-Vcom) (2-5) 
Qs' =Csl (Vout-Vcom) (2 . 6 ) 

fc*c4. fc*>\ i = H,12,13,14,15,16T-&t). Vout tt. filAGiS 1 0 2(Of 

2Qi + Qs=2Qi' +Qs' 

(2 • 3) - (2 • 6) it«fc!K 
2 Cxi (Di (Vxi-Vcom) ) +Csl (Vxs-Vcom) 
= 2 Cxi (Vout-Vcom) + Osl (Vout-Vcom) 

Vout 

= (2 Cxi (DiVxi+ (1 - Di) Vcom) + Csl Vxs) / ( 2 Cxi + Csl) 

(2-7) 

i = ll,12,13,14,15,16-C-*€»o Ditt. ^ * ;Wt*?D 11- D 16tf) 

&®fu^H:^;Lt r Hj rij ^ Lx r Lj u-cynofc* 

r 0j t Ufe^Wt^So 

:Htff6*ifcitt#7tDWa T , Hi*** 5 1 02a^6^t),Hl 
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HI 2 9 fci % ±feD/A£«S[n]SS& 5 10 0 ©D/A3 >^-^^ftt*^Tj-|aT-* 
So fc*>\ Ctf>D/A£?#i(n]jft5 1 OOTIt **«f*Cxitt±T«L<1.0 pF 
«3?ttCsll£2.0 pFt-$,§ c % ttJB4KHB«l 5 1 1 0-5 1 1 5 (Dm. 
Vxll ,Vxl2 ,Vxl3 ,Vxl4 ,Vxl5 ,Vxl6 tt, 0.5, 1.0, 2.0, 4.0, 8.0, 16. 
0 Vt, 4iIt2cO^Jtft?U*«cOT^*o &ft&*Mi!*£5 1 1 8<DntiLVxs&, 
4.0VT-$>So -ttflttttidM 5 1 1 9 (DMikVcom (i N GNDtlUftoT 

W2 9(C^fJ:o(^ 6 t"-y h ^ * )l A^jiA t 7 ± a V&±> £ 

• 7) (ZCxi+Csl) <7><iS#. m9)],\t)miz»frt>e> 

IEJt^C0M^{335cS(7)T, D/A&&IP1BS5 1 0 Ott»ffm«£tfTSo 

HI 2 9 C:;fc^-C. ^>**;uA;0{iG#0<Dh ^T^T'^d -^as^fci. IV ii&^T 

E*l30tt. ±ffiD/A'^JftlHl» 5 1 0 0 €^fcilkA£EQ*£R0>ett:*j 

Ts i:, SttflHIHlTs £ &<?>M^8JI?a T s h 0)W<D 7^ > * > Tb 

igJRBiP^Ts i:*l>T, B#$ijt0 ~tl (Dmiz^ ;Wb^D11~D16#, 
-it >7* V >^/^U^ S PI - SPn t:^ot7 -v^li51^All~A16(z«xt)^Six 
S o 

>*> 7m®\Tb IZ&I^T. ttttt2 T-tt, ttfr-H** C P# TLj £ & 
otTtoy^i' >yf Tell ~Tcl6 # * 7 t; & *k ^m^MCxll ~Cxl6 h 

«^^#.csi<b &mn.tf)iziiimgtiz>o tkiz. mmt3 x-u. 
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C«toT. *®&AU~ AlGlZfU*) xK£titzm^&^ y + [rTjsg b 11 ~~ B 16(3 
f£ cF tl -5 o 

B#ai]t4 T-(i> ^ «y^[53SSBll~Bl6(7)ff «ft/tjMXP tl:«tot, T 
tD ^^ 'V^Tall -Tal6 % Tbll ~Tbl6 #3W<*nSo fit, 
MCxll -Cxl6 (Do-h. r Hj cD^f>-^;i,ji-^(z^^TS^c7)(zli^^^|g 

So 

^ut\ u^^ijt6 t-, ^A^;^cpcj;ott^icxii ~cxi6 tmm 
arte 1*13 i A%.vm3 i Bii. M&&*ViWcD&temmn®ft*mM-f sr*! 
nso ±iciD/At:miHiss5 1 o o ztstsmmmsss 050 (127s 

t>'®2 8) E13 lA^tfE!3 1 B IZ mT <fc ? IZfUtemMtffttotl 5 0 L 

^3iAi:ii, &mmmim5 110-511 5cd^*vxii , vxi2 , v x i 

3 , Vxl4 , Vxl5 , Vxl6 &ZF%:WLmmm5 1 1 ScDfgiiLVxscom^^ 

%m'#wcsu*2.o pFt^Sc xmmmm5 1 1 g^mttvcom ii. g 

^ IT, 1*13 1 AfC^fct ate LT, Sfelgifi^fftDnSo ®ft<Dl$M 

(m4 nmnm<Dim*zti&.) 
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±fBD/A£&|n)S8 5 1 0 Ota:. *a$«Cxll ~Cxl6 « ±x ft 

*r, i3 2AC, *»*.«Cxi' 0tttt«*tt8t«Cxi (l.OpF) 

0-5 11 5<zta\ Wf±0)*ffiVxiO ^iSLTfttVxi' tf*<6*h«. ft 
*>\ i = ll, 12, 13,14, 15,16T-*S 0 it* t < tt, 
Vxi' = (Cxi/Cxi' ) xVxiO 

Cxll = 1.0pF, Cxll ' = 0.9pF. Vxll =0.5Vf$.5*f,, 
Vxll ' = (1.0/0.9) x0. 5 = 0. 5556 V 

friz, **MCxr ©Mfitfjjtfttfcu^r), 

co^fcjtfs&atfcit »«:*«ft^-J- 0 C«)<W(c*j^Ttt, 
Vxi" 

= (CxiO/Cxi" ) x (Z Cxi" +Csl) / (2 CxiO+Csl) x Vxi 

Cxi = 1.0pF, Cxi" =0.9pF, 2 Cxi" +Csl = 7.4pF. 2 Cxi+ Csl = 8.0pF. 
Vxll =0.5VTS.5A>f,, 

Vxi" = (1.0/0.9) x (7.4/8.0) x0.5n=0.5139 V 

0 3 2AS^i3 2 Bfl>^r*lO«K:*^T*, ftMKEa 5 110-5 1 

i 5©^«:vxi' s^vxi- *»it±tzai«*n, D/AD>/t-Mm 12 

9tc^r*«)i:^<rai;*©*J^6*x5p ^Lt, '£&^MCxll -Cxl6 

£ So 
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Lfc#oT, -<©D/As:iftj5!8R5 i o o ^tzm^?r,mm.m<Dmmm^ 

fc*>\ **lfcUfe!»Tfcfc* £»SfiCxll ~-Cxl6 ^IftStffli: JI^S»^**^ 

tzifi, mm®mcsi#mmtn*z®&t> s tttvm -vxie s^vxs^m 

*fc, ^IPlO^JTIi, £&?=?g:Cxll ~Cxl6 Oj||»flD«3&«^«>«.A»oT^* 
^teVxll ~Vxl6 lflH!)«iD/A3^-^tt4ffj: 

«c*>\ iiieD/A^miross 5 i o o a:, /<? v > h <; ? * mmnkmrniz mm 

© SO m «c £ * # # T- ^fiU L X <b #j m if & 5 . 

±saigi&iD]s»5 o 5 oosfesgf&ia, i isisr t xii^&jsjsr 1 
r t & « s «g r z> & g £ us t> €> r m # * * 0 

**«i«*rtt. &fft£SCxll ~Cxl6 O - AMiftGM 5 1 

-el*. T^^Wg^Dll-D 16# r l j CD h # lc £m?5& Cxll -Cxi 

Ztie>Z%l&Lt:$f&W£ LX<DD/A£m®98 5 2 0 0 ^ Efl 3 3(c^-To D 
/A*«llHlfi» 5 2 0 0«=*^T, ^lft?5MCxll ~Cxl6 0-7jtf>^4£#, ftifi 

nmums 1 1 9^{tfcO{c^ms^iE^5 1 1 8«c«ia*nT^So « 

mSSCxll ~Cxi6 ^ffe^<^«14Stt, T^-P ^^^f .y^Tbll -Tbl6 ZiYL 
T*»JS*K«5 1 1 8fc:»«E*iiTCV^. cnwJUt H2 6 t^fD/A* 
minlS* 5 1 0 0 fcf*lttT-*So 
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CCDD/A^miUSS5 2 0 0 (Zctn«. TittJim^DU-DlGifi r Lj 
7) MMCzll ~Cxl6 C«(ftVxs*««<ft**i«*«, :n^© 

i«tt1KIHI©*<ft£*»fcl*©T,' H&n 0 7^'*;UB^D11~D16# 

^Hj (*>) ©fcSCtt, tMftCxll -Cxl6 fctt, *«Vxll -Vxl6 

Ih]SS5 10 0 £[r^T&£<7)T-aM£#B&-r&o 

cioD/A&«iinigft5 3ooit ^2 nzm-r m,%^7jk^mm<Dmm^&,5 o 5 

M2 6 lZ7jktD/A&mm& 5 1 0 4ilt2<D*SJt»#J£fc-r«ifiVxl 

1 -vxie zm#i-rztz6biz&mMiKB&&5 1 1 0-5 1 1 5#tatte>nTtNfco 

C*WC*f LT, i34{:^tD/A^IUK5 3 0 0-efc£, A%{«iB«{ 5 3 1 0 
fcft«ffiLE*5 3 1 2fc©H«z, ttlARxll -Rxl6 A>K9kJ«M$hT n*.' 

fttt(fteH8 5 3 1 0 lzi£&Uim>\(DmblVxll&. J£sttttfB£5 3 1 2(3(ifS^ 
ttM<DnW.VxL&mu$tiZ 0 t&lxiRxU -Rxl6 ©ttfit***, ^2© 

3EIt8fc*!l -3 KL, ^4(7)^«6BSgtwiJ{tS^Vxll -Vxl6 c?)-5*><7) 
&i§&tf)^&Vxl6 A«tt(W<?j*ttVxH*«^L<)&:SJ:-5<zu. $4®$M 

^n(Cctt), *^IIitii4 ©H*teff^t3£LtNStfZVxll -Vxl6 ft 
ffiJnRxll ~Rxl6 £>H3a>e,. ^J^H:£ LTSitJm-rc £:#T"££<, 

epaou atiztii&ai&iKzmvmtiiTzztizjL*)^ m4mmnmtm5mm 
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*C. 03 SIC. **W»*6*lg J B»c**D/A*»BB6 4 0 0taiT 
= ®D/A«*BB5 4 0 0 *,. B12 7.: S tM SSMfflffleMB5 0 „ 

■ 2 6CStD/A«fflK6 1 o out. *ttcg« tt Vzll ~Vxl6 

«&ie>c. i^tfr<Mctgi let. m«Lo>z mmvi u® 5 ! 10 ~ 5 

U5W6ftT " £ - -*IC*»UT. ■3 5fcSTD/A*»nR54 0 0 

t, 1 ootMlKCt 5 4 2 0 t S^j-J-s,, 

■ 3 5®Hm*««r*i:. HBCS^MBU-BIWMit. 
8«'<^ii«5 4 1 0-54 1 50M«JMXP1 ~XP6 fcssqussfc, 

al6 l*. C»«IICill ~Cxl6 C»r*««HB*| E- | S 4 2 0ffl«i**»nn- 
*XP1 -XP6 ^l^^ T7tD ^^ fTM] ^ TbJ6 c 

So 

_"3««^ -t!3D/A*«ia»5 4 0 0M» L&MM „ <OB|iStt# 

^*^*DJND16**^>r V >^«H^ » 4 ultra 
fcH*©*<*>*U3a D *ii«. «ttVxtt*ra#?ra5 4 2 0«=Biao*tl 
*>y*«C*l»TWjCtftUti,*. **/<**XPl -XP6 tt *ffe 
®*i/U7G«5 4 1 0-5 4 1 Stzmtn^tih. 

m 3 5 tFB 3 6 « #«f It, ***ra«>*«||i B *BO«»B«l©»flr 

xpi -XP6 tfAwnt^oT, w*o*ttvxii -vxie ^t^n 

So fit, ^**A*Dll~D16C*l;T, 7^ □ ^ ^ Xall ^ Ta] 

6 vmmrti*. ina«ifm*n&«(ftvxii -vxie fl>t»«icni -cxi 
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6 IziitfegtlX'm.ffi&Wffigtlho <fc£iN(i x t± □ 4 y^Tbll -Tbl6 

^2§ifi-rn<^, *f£Vcon#&«isscxii -cxi6 izm&ztix. mffivwmz 

&(z, (513 7(3, *«i?H(7)»7^7fcflSC«£D/A£«llBlWi5 5 0 0 £*fo 

w©D/A*«iiiia5 sooi. i*i2 7 lz m<Dmm®S& 5 0 5 

OH&UT, D/A^miHltfS 5 1 0 0<DiXfr<rHzm^t>tlZ>o f^tt©^ 
fifcKtt* ISJ-«)^F-^*«-UTSiM*«Bftr-6o 

<t-5{w Lts prr53K7)T^-D ^ill>'jfE$f#l,^©-e$)5o 1*13 7 tZjfc^Ts 3^> 
0>£«|j8iRIE»5 5 10-551 2#M?nTU5. £«*?*Cx51 - Cx56c£ 

Cx51 : Cx52 : Cx53 : Cxf4 : Cx55 : Cx56 = 1:2:1:2:1:2 
i3 8C, m 7 mMBmiZ&Z>&m®mCx51 ~Cx56&tfS*£??mCsl<7)S:M 
iMt. MtiLVxll ~Vxl3 &vm<&Vxs<Dm&ri\-ro ^m^S Cx51&lJfCx52, 
Cx53#tf Cx54, CxSS&VCxSetcli. ^-ii^tu ^teVxll , fg<#Vxl2 Xte 
Vxl3 ^e>^f4A $ ttt^^tL5> 0 

mzmmmizioi^Tb. m 4 <d mm m m t m m co m ** mm x * s 0 

(i8HMl) 

&'tz, El3 9(z, m8^ifte^H8^^^^g,a/T^»c^P.i&^?i^^-rc *ft«£ 

& s ^ «m 5 CD mmnm t m - -t- #> s „ 
m3 oizfii-rmmijmiz&^xii. mnmrnr s iz^^t. 7^*;i/atjdii 
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arc. ^7XP^7»^>^.i:&^ ft W 7iec 

So 

a«J«BTsfc^>*>yj«BBTb0^6T.fj*JtiT*Ji^. 9** 

**fF«a.Cxll ~Cxl6 avit*««CsWDjfc* % *«tijc, 
fcCxll ~Cxl6 ^^^nfe'4i^©S^^ S Csl-s^#t|&*, ±t+*>£*to 

XP0^>i^T*77>^>7ffi(!nb ^£ ff -5 £i&^gCxll ~Cxl 

&*>\ *fevxii -vxi6 tiL&KDgmmmmiz «tox. 

Jfcfc, HI4 0(Z. **W©*9*JS»»C«SD/A*ai|iI»5 6 0 Ot*t . 
d©D/A**ia»5 6 0 0 ^ H2 7fcSt«ia^MoM@B5 0 5 
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-^CDT^-py^ -f y^Tall ~Tal6 &ft$|C&Jft Ufe„ c 

etna. ^-7^ij-^M^i^ T .^ g= fes ^© J m h5> j; 7 ^ S! 

fc*>\ LI, 7ton-f <v^Tbll ~Tbl6 , Tell -Tcl6 StF 

Ts , Xtt|*J2 7t>pt^7H,i;7^ 5 0 2 0, 7 * ^Isjgft A 11- A 16»V B 
ll-B16*OAT©*^t:»LT, 2 0(0111). * **.KWC*irr ** 

(ts 1 ommnm) 

Jfctc, H4 1C, *«W©HS 1 0*i6^J»fc:«aD/A*«lEI«S5 7 O O 
To CcDD/A^^tn]SS 5 7 0 0 *, > H 2 7 CftTttttXipttBfflOBftiaK 5 
0 5 OC*HT, D/A£&leJS&5 1 0 0 Oft to t> Cffl H 6 *X « o 

as 1 0 ^JS^JBT-tt, nf h 7 > V x * £ p-^-** *;ko h 7 

>y7^*s$?iJCM?n5CMOS«ig©7tDy^Y *y^Tb71 ~Tb76 # 

«ffl*nti^*. fit, v-*xtt Ki/>r >w*tecHbf,f % &$?&7t«i$ 
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&*>\ CMOSIigll ^Df** v*Tall -Tal6 , Tcll~Tcl6& 
tfTs, XttB27l:^7H,m 5 0 2 0, 9 **@»A11~ A16SV 

Bii-Bi6U©±TojK^*z«».,T, mm-rzz 
(mil KMitm) 

ikiz, Bfl4 2Aifctf M 4 2Bfc:, ft l l*«»«t»i iaJ i^ at(!)Bi j 
»*^r. *X*«*K:*iht, **«**«©K»|BIBaiFD/A*»0B[4, 

W4 2AIZ, «!4Vxll ~~Vxl6 % Vxs, Vco* o****, M4 2Bl: t C 

neotffitst. &*>\ ftftfeitcxii -cxis »*t*l<i.o pf-c*d. 

S^§SCsll±2.0pFt*5o 

***»iTftt, tfffiVxll -Vxl6 *J.fctF*ttVxstf. llirtc, fro, 

fSttVcom *<ftVxll ~Vxl6 *J:vv«CB«Lt«ttK6Lt^*. fc 
10 2a (0 2 6#jH) 6 ©T*- P >/&+j Vout EfJ/jn ;* ti £ 0 «<4Vcoi # 

tts tttViit5fiI»r««I^«, mttVxsOSfett, SttVxll ~Vxl 
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(m 1 2 mmnm) 

SI4 3A(Z. 3itt:Vxll -Vxl6 , Vxs*J;VVcoi ©4^^*, (14 3BIC. 
n&Vxll ~Vxl6 . Vxs;fc cfctfVcom Offi*^t 0 *^JIUB!BT-fcJU ^fiVxl 
1 -Vxl6 jo^LN'Vxs^, lliri:, ^o, l /k¥>t:S^ri:(zJ5lcL, Hi 

*^JSJB!»<7)«f«WU llteVxll ~Vxl6 i:«fiiVxsfc*« x . S^tzjKfiiflj-effi 
teKfc LTO&C £T£>& 0 L£rt s ^T, (2 2 6 E D / A £&Ip]S& 5 10 0 
iz&^T. &mn&CsUZMm£tL2>mtt£. tll^ICxll ~Cxl6 fzg|g£ 
n&^tii, «itt*«iS2t3«cSo ^ It, Mm^MCsl^m^t'^^^MCxll 
~Cxl6 <£>it^£:#&jEdc£n5 J»*Sr*«i«'j>Ux cnitoiD»Si:iiI«: 
^to^£M^M<DD/A^&£ff-5 C £#T' £ -So 

1214 4 tw. c (ommnmizm^Dy azi 9 0 mnmT'&ztz 
#>iz, m 2 9 izw-tm'jit&ffiz&jitLT" ±x(D7is# )vx±>m (o~6 

* mmmrn iz & ^ t * % g§ 4 © ^ ijf;i ^ ibj $ cd m 1* m % t- # § « 

ue.ntfcBmiz&\,\T, m&vcom &zfvxs(Dmm*mmLT. num. 

I34 5 A (w , mi 2mmftmo)£BMlZ&\,^x, mteVxll ~Vxl6 , Vxsis 
cktfVcom Otj-z.fi %*L. Pt|4 5BC, 16(4 Vxll ~Vxl6 , Vxs&JltfVco 
m <Dffi%7jkto CtibCDmiZTTiT & -5 (3, ^{jjT Vcom & N ^{&Vxll ~Vxl6 *J 

£V£&mmf&tir.vxsizmm Ltgfisteuti^. ££ x m^vcon 
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mjzmm-r&zt&T-z 2,0 
(m 1 2(vnmcDBm) 

*m%<»(A^U7 V * * - V fim<D% 1 2<&£Jfc<0ini&<Bft»#ia4 6 A~ 
m46ClZ7figtiZ>o 

mi 4 6 AC*ht, #flB#^6 0 1014, <3*« (S) fc^Si® (H) hfz^ 
**n&TFT (X* #M«9 6 0 2 0ttttA7** o 

iili<fe^^©ffin:Slc©A-^;4: fcii. i4 7A, [*| 4 7 B iz ;r>r «t -5 & 
*>0#<fc£o 1*14 7 A, H4 7Btt, (S1-S3) ilxtl^Sg ( H 1 ~ H 

3) £T-^^£ft3 9 flS^f«^,-t;Kzot>TIRifiOM+*^>Ti-r*cDT-, r + j 
iE«tt, r -j lifiMi^Lt^S. KI4 7 A(i^«a4tftcs«5Kttrs*,© 
*WM«-Ctt i:iNOo E34 7 Bfi, 4£S^Sfc(z 
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(SW) mtttljJIisctcj:^ M«(g^©tetefc£&TS«fc-3<cffitf: 
S*5*frH&#£®^« (S) 4 7ijf t -yt5„ O*?). fg^ijft (S) Ot£ 

njft-ylSLl, L'2©9*3-M (S?{ffli?*S) C22, C23<&gJt* 
tt. (S) (*fii£M) C21«fc 

£?£L<fcJ:> C21^ttt^T-S Sit^C22, C23c7)^Mfi^A$ < -Ti> 0 
c £ -5 & ^mconm <o -r g ^ * - s; * & © $ tt x i4 8l:^t^JfiD 

H4 8<7)*tit0iJ£: LT<Z>ift&&,j<SSiRfcfc, MtL\5^ ^¥7- 2 9 5 5 2 1f 

*fcfft/t^:*«i*) 6 7 0 4 **T6 7 0 2*6A*U SB** L 6 fe 6 V«c X 
(SW100-SW104) =£^ttfnfSSl-S4(:^Lt7'^ 
— *cDT-$)So =fei>\ #!®#^ 6 7 0 0 li*^ -y ^#J^[5]iftT-£>3o 

(DrUft->'i§6 7 0 4 ti><Z>idtt L 6 £ ftjfttt L & tt fcf& <=> 

®7-U^-^-i;«Z«s«5liEJtt*tt«^tt (14 6AO^^C21) ©*T«fc<, ft 
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LI, L2 0^i («!&**) C22, C23<D?§FM* % fS^HA (S) 

y v t + — v <d &mit iz o jsc a* s o 

So ■*m&<DWzto<om%m<i>7' u * * -wm-T-i*. (s) ©isigsc 

21h^'J^^-v^L 1 ItliL 2®mi CC22£fc(±C23) £<Dm<DfZVj 

H*, S46C©^l:, #*C21tt*MEV *«C22I±*JEV 
2t?E^*lth5i:t5o C^^fr, &ftC21®*ttttftQA<*. QA=C21- 
VI &*C220ffft«tfrQBtt % QB= C22 - V 2 T**. fc*>\ £?fiC 

21, C22(OMtt« r C 21j , r C 22j £ £ «ft C21®x * 

^m44{z*HMO £TZ<> 

ttC21®ffJft*ff<*QA' Cgfcfls-L, $ftC220*««fif»:QB' <Z £ {b L i: 1" 
v*©*S«ffi«ttaftL&^>fc», QA+QB=QA* + QB' # 

WT©i o fz&.§ 0 

V= (C21VX+C22VC) / (C21 + C22) ... ( l ) 

#HC22<Z>#fiffi r C 22j 2?«C21©SrM r C 21j 
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MCHtMtSitt*. r*fc, (i) scat, v = vc^jfi^r- 

fi^ttO«ffi (V) r'Jft-^f/Vc ( = Vpca, V 

p c b) tzstse— ar s. 
($ i 3<b-mm<DBm) 

0 (3 *f< £ ft £ o 

**!S<BJfcltt©**«liftflstt % H4 6 6 CCjpLfc*Oi:Hi;-c*5. 

*, IH0*»07Uft-J?fl«[PVl, PV2 J:0*<MLT**, « 
^i:r'Jft-i;it OjftttR * ffiflp r 5 c £ (c «fc »> *ff oftttft ( «ff ® 

*^IS<z>J&!«T?fcl\ S5 0l:^fj;9[:, * -f >> ^ S W<Dm^f& (S) £tf>Jg 
^0#F^$r, PWM(h]SS6 0 6 0 A» c, ib }j £ ft & ^ ^ <D^;u * (g {c J: DOTTSo 
P WM[q]gS6 0 6 0 * ^ < > ^ftj flip ESS 6 0 7 0 1?t>(D* 4 l>^{B^t. 

E149A, IXl49B£ffl^T, *nM<Dftm<D 7 >j 5- * _ ^fftft £ a&BJ§-f S 0 
I*I4 9AC^tct9 ^SEtfgficfeS&l&fC J; t) , MM 6022, 6024, 60 

i49B©«tol:, iH*&itt<7).^U^;u£ r B 1 j , I^OIi/^;^ r B 2j 

So 
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OTNti: r T2j , r T3j fcft^ ® 4 6^ H ^ti5 0 

ft 5 £ C7) 7f & & 0 

(is i 4<Dmm<omm) 
( ^.s^/t< ^ & i <d m s&ffim ) 

i^n^MiTMitr.jft-i;^ (M46) 4aEIBLfc< 

BBSSt*****^ *«ro^>*>yjRlnifc:-ftLTfr^ 
ft*. »5 2t^T, ±(WK:8B«*n« r + J > T-CM ^^ r + J a 
^*«tt. A«ft?ttft < Ittffi t«ft t ft c i: «««t «. ft 

ttWMBBeiOOtt, ^hb^ni lot, Mfttf* (Vsig) 

©***6 1 3 0,6 1 4 0 t, D/AM6 150tmfto D/A*» 
§§6 l SOO^Cit,, i^Sl^S2n^nft 0 

£*«h i, H2-..it Mmmmwmme 2 0 ocj: »> ^je 

S&tf r Hj U^^,fti:TFT12^>U «MSKS2n^m 

^ fSWla ' SWlb > SW2a > SW2b - • .SW2na, SW2nb 
®HnftiNfPr4feto®fHffflr*pc la, PClb, PC2 a, P C 2 b • • 
•PC2na, PC 2 nb*ffl^-r*^-f y ^fH»(5|Bft6 3 2 0 i:, m;-^- 
S>ffl*ttVpca, Vpcb^^tiEpjD^ThftT-.^t-^Ll, L 
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SW1 b) T«AfcU ^^lt: r aj x ^ as u^ar + - 

yfflfttVpcaCMU LT r bj 1fi^><*4 tfiu^rij 

ft-yjT]fii):v P cb{:}^t, ^^ft-ijfuiusse 3 2 o*»e,ttj**n*«y 

»«**P C la~PC2nbiat) 1 Y * ^*«»fl9»z* >/* 7 J: 

(mm^xuyv ? + — ^ * >^> 

H5 3fc:*5i%T, r B Llstj tt 1 #l:107K¥77 >^>^p|$^ 1n r B L 
2ndj tt2#B<7>*5pr7>4r>^«fl|ffl**L, r H lstj tt 1 *B<©7k^)S4RJW 
IHIfc^L, r H2ndj l± 2 # g <Z);!k¥iaHR»JIH] £j*-r 0 

fff^^S l~S2n(i7k¥ig^»Jp ( g(Z7'^^^^ffii:^iD (11534". z<D 

ltB©*5F75>*>yj||IB (BLlst) Tftt, * Y * fMffQB 6 
3 2 O^^/j^ns^-f >v^DJiWff^P Cla, P C 1 b • • • P C 2 n a, 
PC2n ^H, m^tLX r aj #o<f|i.l3PM^#l$a!lt l(r|5lB${z r Hj 

t)> CftlcjfotT. ^^^SWla, SW2 a • • • SW2 n a# 
*>LT. &m^f&S 1 — S 2 nte. ^l/^;b©r»Jf t-yfflifiVpcai: 

2*H<Z>*¥:T*>#>$rjHM (BL2nd) "eii. ^SKSCJElfrCttfe*- 
<, X-T y*fflW®&6 3 2 0 ^/ii^ftS* Y <v ^ftjffilfif *f P c 1 a, PC 
lb - • ♦ P C 2 na, PC2nb<7)-5^, r bj &-D<fflWm^& 

B$£|J t 2 (craJB$(i r H j U c CfttCJfoUT. X Y * ^ S W 1 b , SW 

2b-.-SW2nb#*>LT, &m S 1 - S 2 n fct, fiu^;^7ijf + 
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- itmMtt. V p c b £ fnj b'&te tc :T>J £ft& 0 

(r>; f+-i;[pisi©ift«) 
SI 5 3 (D£r> IZH/L&W SWteZXJ y Tnm<T\H P C la, PC 1 b • • 
•PC2na, PC2nblt «*K, [*i 5 4 CD £ ? ^^fi!c<£ /TJ H*iK *fc 

D^y*:r/W**S£§SI:K ^CtSrD^^ACfcf), £fi&-f £/*;^x{§•^3- 
co^&tfi:-£3i•J^^llJ-r£o 

h G 1 <Dtt,fjmiri±x>f vT-mwm^P C 1 a, PC 2 a, PC 
3 a, P C 4 a • • • Ztt',±)T £ £ £>co*ig^#|$ ^<*ft£<> f- h G 2 COM} /jJffi 
tztt* -f ^MiHyPC lb, PC2b, PC 3b, P C 4 b • • - ^Hj^r 
& £ #> <7) 55S =?■ t? 1% m £ ft 3 o 

"Jafe^^t), l#ycD*¥^>*>^#jf|g ( B L 1st) -Ctt, y-hGl»A^ 
ift^ 6 4 2 0 lZl£fiJr'&<Dm<DIEmtt.<D/*)\,X&XJj£tL^ ?— b G 2 CDA^jSSi^ 

6 4 3 0liD-^;K:If$$n5o 2 SHcotK^^ >*> ^Bjffii ( B L2nd) 
T-fct, ^- 1 ©A^j^iF6 4 2 OliD-U^KCl/^ti, h G 2 COA 

^jJIB-f 6 4 3 Oizii^r^coilscoiH^l^co/WU^^A^^ftSo d co d: -5 & ifi (1= £ 

noaitctcfc^ 05 aco^d^^-r yfimifitF c 1 a, pcib- • 

•PC2na, PC2nb^4^t#5, 

«c*>\ HI 5 4<&±{M<z, |x|5 1 K^ttSXY -v^SWla, SWlb, SW2 
a, SW2 b^^#fl«j*ee««As^#jxTl^o >y*-fcfc, NMOS h^> 

^'X* (TFT) 6 4 0 0 t, PMOSh7>^^ (TFT) 6 4 0 2 t, Y 
>M-* 6 4 0 4 tX-mf&Ztl&o XI '^^MtSTFT 6 4 0 0, 6 4 0 
2fc*. r£^v b U ^C*(t57^ •y^>2'*^ ( 5 i 0F>#jR»^ 1 2 ) £ M : 

;b m sis co w ximut iz o ^ t « -r s 0 
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C tiizm.'£.£ ti 2> & (DX < , T-t □ 7 Y =7 4 m& mt%lzi£mx § -So 

(m i 5(Dnme>ftm) 

(&> o 

U^^-^^m>fjj[^^t'±^J5$nrSct l51©7^vfSWla, SW1 

b, SW2a, S W2 b^^5cS(3^^^n* 0 fI*i^cor';^^-i>*|i, 

imB<D*¥-7^>*>vmm (bl 1st) -eia, 2t&&B<nj£&&izm lx&. 
ms icdxj v^mm\9}?&6 3 2 oa^m^n^*^ ^^^j^m-^p c 1 a, 

PClb- • • P C 2 n a , P C 2 n bcD^ ^(Dm^hl LT r a j #o < ftjffllfr 5 ; 
^#1*15 5 K tjs £ ft 3 h & »5, B#£"Jt 3(zraID#^ TRj U-^U^ft&o ZtHZh'6 
CX. ^'VfSWla, SW3a - - • LT> &tk&r\<DiB^&S 1 , 
S3, S5 • • • S2n-ltt, ft U UMD 7 'J * — V p c a i: |s] b 

— JUs «tt#'a^^aK»K:B8L-rtt, * * ^ftJiflfg^ P C 1 a , PClb- 
• •PC2na, P C 2 n b<9? ^>(D^t LX r b j #o < $iJ0M^t!h\ ffi L' 
<mmt 3lzf3\B4nz r H j u^;i/i:%|, 0 ctiCiRt, Mi@©^<7f S 
W2b, SW4 b • • -^*>LT, flgft#M<Dfe^ffiS 2 , S 4 • • • S 2 n 

2 #H£>7k¥^ >*>7mm (BL2nd) T-fc£, ;£jg*a&.1Effi»K**f&-r £^ 

x(d*j vrmfttzmiz LTurr-r So 

^jiiS®S(CH / /L* J Wt)#^S^'r 'V^f&JfflJfgif P Cla, PClb - • • P 
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C 2 na, P C 2 nbli, tfflxfcf, 05 6 <D <fc o «c*fi6*«^fLtf 

IS.I5 6tlt \y*-#Jffll|e|ff&6 3 2 0 ft -To ^7^^;ud i; 

y-hG KDtBJjflNcli:*.* y^WaiM^PC 1 a, PC 2 b, PC 
3 a, P C 4 b • • • ZMJjT £ fc &<D?&?&&m£ ft£ 0 ^- h G 2 ©ai^as 
1= * * *-ffel«HB UPClb, PC2a, PC3b, P C 4 a • • • * m*"T 
& to ■ f ft 2> o 

#y- hG 1 , G2liY^-7 r ;MI^EN^T^T-f 
Rl^&tK 1 #Htf>*¥^7 ^fl8Hj (B List) Tte. ^-hGl^A^j 

iSJT 6 4 2 0 £teFtf£©Mcomte«©M;u*#A*j£*u ^— h G 2 <D Aiiiffi-f 
6 4 3 0tto-u^;n:«f$$nSo 2 * H <D7K¥ > * > y««p r g (BL2nd) 
T-li> h G 1 <DXfjm-f 6 4 2 0 ttP — U"c;Ufc:lt**£ ft, ^- h G 2 <7)A 

^^-r- 6 4 3 0 izi±pftfe<Dffi<n J Em.r£(D^)i,x&At)£tiz> 0 zo&o umft* 

mite-rc tCtO, m$ 7 <D jLota^J * *-ft!HflHS-*f P C 1 a , P C 1 b • • 
■PC2na, PC2nb$4i$t-§5 0 

&4b\ 1*1 5 4 i: El 5 6 T-fct. * >v 9-&Wm*$ PCla/pClb- • - PC 
■5 04x.l£, EI 5 8 li^-fi -5 & HISS'S: /H u ft fcf, m%(t]lz 

>f— hGl-G4t, ^<^SW2 0 0 0, 2 1 00, SW2200, SW2 
3 0 0 ^:, vm^Xftm* 6 4 3 5^^«iLtl^o 

^ LT, tl/^ M^A*7*ST- 6 4 3 5 1: I"h j u^;Kj[>-tr U ^ Mt^£AA; 
HI 5 3 IZttsTJl o ffl^SRSIc L&(^i§£cD* >f * -^fti^Hs-sf P C 1 
a, PClb ■ • • P C 2 n a , PC2n bS4eltt§cttff ^5. 
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-7j. -fe \y 1 hiS^Xij^ ¥ 6 4 3 5 Iz *"Lj U^;K£>-fe \s $ hiM^ZAtlt 

m 5 5 tzjjx-rji o mm&R&*?2> j vi-mwmm* c 1 a, 

P C 1 b • • •PC2na, PC2 nb^i^tSct^T^^. 

(» i 6(Dmmcomm) 

f 6 5 0 0 k7OfKWl-KW ( 2 n) tfitttt fcft-CV* *. KW1 
-KW ( 2 n) ©BBBUi* >>7 FUyX^ 5 0 0*6JIIJfcfc:m**na«lfP«<5 
SRl-SR2nl:iD HM £ ft S 0 HflttHS ^ V s i g 1**8^ 6 0 0 2 «fc 0 

tilt. ,&JH&lEi&T-£> 5 c co^j^ii, ffe<D^]T-fcl5jt£-££>£o 

OH 6 HZyWTXoiz. 7>) r^-islZ. 1 #n©7X¥^7 > ^88^ (BL 

ist) tz*>H\Ttt> b« t 5 c-jsuTfrtotiSo 2 mmo**?^ > *> vmm 

(BL2nd) {C4b*^t(i> BS&J t 6 IZ -J£ L T fffcft 5 0 r >J * - S^<757k¥jg 
*«)HI«K:*5UT. y7M/^7s^ 6 5 0 0*6 $>JSWf,l^ S R 1 ~SR 2 ntfJKtt 
fcm^Sft, X-f^KWl-KW (2n) #15&K * > t T «^$3tf)§EI&#fT 
to ft Z> o 

(tjs i 7e>n&<Dnm) 

1*16 2~~m 6 4 £ffl<^T*$gB.flt7)fB 1 7 <D$zmcDfcm*mWT So 
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co \M mi lz 'n £> ti 2> tz 6b > 7 » J -t* - >* h W, ^ U co WL Ifr £ X co m Rfl # f ^ X co ft 

(m^iin^ncomtjs.) 

M'MmcoBmcom&&^&mcommcomwm&6 2iz-,ji£nz> 0 ccd^s.'.^ 
mmizms 9 com£itm%iz&m)kmm?5&&wm^x&t). mm&w±m\^&co 

— ^Nffft 6 300FM(Z4)^7 H/i^X^ 6 32 4 #,15 It e>ftT ^ So ZCi' 
7hl/y7^ 6 3 2 4li, ^^IRiil[RlS5(C*5{t2> h Uy^f 6 5 0 OC^t 

^i) STIi, ^7 h l^-** 3 2 4 izmmizAJjZtl. *>7hUiS79 6 

5 0 0-n(*. i!5ilpJSS6 5 0 4 £ LT '> L L X Xfj £ fl 5o 

mm&y u ^^-viajss6 3 o o 1*1 teamen*: * ?-$-ijm?&6 32011, 

i]PCla-PC2n b ^^filclTtf^j U, C *UC J; «5 ^ *f jjg 7 *) ^ + - 'J ffiff 

7 -i <v -?-rfc-iJ0|n]j?ft 6 3 2 Oil, #1x13, IS 6 4 (Z^fot ? 13, F*ggCtZ^DJfe X -< 
•vf SW1 0 0 0, SW1100, SW1200, SW1300, SW1400 
• :. • L, ^ co 7 4 v T-ZM-gnzty o&z. 5; £ic J; *>7 h\siS7# 6 
3 2 4 ft £^;u* «v ^-ftjasfl^i: u x m 2> £ -tf S o 

(|g«j:fcJ;tf -^'J ^ ^ > ^) 

IS6 5 C^T^oC, rUft-yll, M^i® £ iEift-T £ -f y ^ K W 

1-kw (2n) comm*%m-t zftmm^s r i ~s r 2 n**?**^ ^ 7 (h> 

Mz-lZ. l#l^7k¥77>^>^p H 1 ( B L 1st) tz&^Xte. i^-isit 
MU rsRlj THj iifrSBS^Jt 9K$fc:&oT, {g^-Sir iJf-t-y(s]K 
IZ&VZ74 v^-mmB^P C 1 a #B$5i] t 6 tc THj i: & K> , r>J^^-->'^ 
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(g-^ifSS 3IZW LTIi, B#^iJ t 8 (cr'J^-y^frfcft&o 2 § P-l £D7K¥ "7^ 
>=*r> ^JWRa (B L2nd) diS^TIsU |5j*£tC, B3&I t 12, t 13, t 1 4 Izm 

(m i 8(D'Mmo)mm) 

*nmcDBm<Dwmi±. rijft-^fflMvpca, vp c bcnisui* 1 

i- - [nJSft 3 2 0rtfl)XOfftSWla l SW2b, SW3a, SW4b • • 
•SW2nbi:L, ^-r-v^tS^r. iftf^^^JtecD^^cD^ i: L cdt- *> S » 
Cix(Zct»3, XI v*(Dffii$.-t)mmit£ti. i^$|7iJft-^|iilffi6 3 0 0© 

EI 6 7 izwyf-£ti2>£ -5(3, r U ^i* — Vmi&faV p c a , VpcbtDb^l/ 

H&«0>^Jfc©JF2!tei:ffli;T-fcS o ^JO, **gnJiT-teu ri^^^g 
pea, Vpcb(?)^^;Wi (ogitliM) T-$>-2»o 

i 9(D^mcDmm) 

^m^BSgtfmsate, in 6 2 o^gKifcfts. ft^j©r u ^-v-^mss 6 3 

0 0 rt(D'>7 hUy7>^ 6 3 2 4 t, f^tt&ffiifr-r £ jfcafrtCflH* 6 ft £ > 7 h 
U ^ X * 6 5 0 0 £ £ ttiiifb L tz Z. t X th £ o 

m 6 8 CiJht, 6 6 0 0 *MS^^Mi&IglSS^r)J ^^-^[elgS-C**> 

J. 7^ 'y?-ffciJiaJ|u]ff&6 614lii/7hUy7^ 6 6 2 0 tf>i&ftf3 [S188 L T i££ 
C^^f <y^6 0 4 0£W>3 iSlt^^Vs i g<£, iffi^ 6 0 0 8CA7J^f 

ft h o 



WO 97/29548 PCT/JP97/00212 

63 

>7M/y7^ 6 6 2 0O{L'j3 r D21j B\ S W 5 0 ft * > * -BrT ft *5» S 1 

Jfctc, >7M/y^^ 6 6 2 0 ©it}*; TD22j rsW51j 
£#TPiftM«^Vs i gft ria^JKs 1 j Kl«t&t£ 0 v7 h us;** 6 

6 2 0©Hi* r D 22j 14, Fa^Hi * -r y S W 5 2 ft * > £ -S T r «*, l *l S 2 j 

©ryfr-i?fefT^. jut, iRitRic, fit **»^<BiiifcMv s i gcni&mt. 

1*17 0-1516 9 1:, ^^^7r;^^: (fft«M*;bffla«) 

£ft £><> 

^/j<^ Pitt , Lid 6 9 *c >ri r cfc -o iz s ^-^70 7 0 0 0, {g >t« 7 2 0 
0, TFT«4£7300£:, «S7 4 0 0 t, *tf$l2M£ ( * ^ - 7 ^ ;b * SMfc) 

7 5 0 0 ^ (WtUK 7 6 0 0 tfrt>ttiZ> 0 

*nte<DJimX'te. m 7 0 lz*? 4 ic. TFTS^7 3 0 0 J-.i:i!®@SS7 
3 1 OSMCtl^o S*.I&L«1S8 7 3 1 0 14, 4ft ^fg IB 1ft 13 ft 7 3 0 5 t, jgj* 
*MBlfrI3ft7 3 2 0 U%ttru^^-i/|iiHi7 3 3 0 tZGtSo *fc, TF 
T SIS 7 3 0 0 ± tc (4, MlSWl-Wni:, *fi&D 21- D n £ x Hj*8P(7>T 

^ l/t, Si 7 1 C^tioi:, 7#JS7 4 0 014, TFT3£*6 7 3 0 0 fcfchflJK 
&7 5 0 Oi:©^)f:itA^^Tl>Sc #hb#^ 7 5 2 0, 7 5 2 2 14 gift) 

(H7 2, H7 3l:,T>^n5J:o« : , «»<BfM»ftKI$Cffi»-r.5»»*a;ftffl 

^ tz m & iz t> m m ni n t- #> -s o 

M 7 2 fCfcl^T. 7 *tf){ny*§{ 6 1 1 2 a - 6 1 1 2 g IZ—DCOmW izffi? £> 



WO 97/29548 PCT7JP97/00212 

64 

1 OOfrf,©^^ >7m^lz£ >7^p*6 106a-6 1 06gtf 

mmiz*> l. mwits titzmmm^v d i - vd 6 £i5ji$t3ait)&tf<fc -5 
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